Purification and characterization of acid cysteine protease from metacercariae of the mammalian trematode parasite Paragonimus westermani.
Acid cysteine protease was purified from metacercariae of the mammalian trematode parasite Paragonimus westermani. The purified enzyme had a molecular mass of 27 kDa and was a monomeric polypeptide. The protease had an absolute requirement for a reducing agent for full activity towards fluorescein-isothiocyanate-labeled hemoglobin, and it was active in the acidic pH range, with an optimum pH of 4.0. While acidic proteolysis was insensitive to the aspartic protease inhibitor pepstatin A, activity was significantly inhibited by the cysteine protease inhibitors, leupeptin, chymostatin and L-trans-epoxy-succinyl-L-leucylamido(4-guanidino)-butane. The sensitivity of the enzyme to the inhibitors was similar to that of cathepsins B and L, but the specificity of the protease towards chromogenic substrates was slightly different from that of the cathepsins. The purified enzyme was highly specific for N-substituted peptidyl substrates containing arginine in the P1 position and phenylalanine in the P2 position, and the protease extensively degraded human native proteins, such as human serum albumin, immunoglobulins, complement components and also endogenous protease inhibitors. Since the protease hydrolyzes both soluble proteins and components of human defense systems, it may facilitate parasite nutrition and evasion of host defense mechanisms.